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Mucin16（简称 MUC16），是 1981 年美国科学家 Bast[1]等报道以卵巢上皮
性癌细胞株 OVCA433 为抗原制备的鼠源性单克隆抗体 OC125 所识别的糖蛋白






β-catenin 是一个已知的致癌基因，也是 Wnt 信号转导途径的关键蛋白。它
可促进肿瘤的生长和增殖，它的过表达及突变形式已被观察到存在于多种肿瘤包
括卵巢癌中。通过比对，我们发现 MUC16 含有一个相似于同家族成员 MUC1
与 β-catenin 的氨基酸结合序列（SXXXXXSS），由此我们推测 MUC16 可能是
β-catenin 潜在的结合蛋白。虽然人们已猜测 MUC16 可能与 β-catenin 相互作用，
但是至今仍无直接证据表明他们之间的相互作用。为了探索 MUC16 能否与
β-catenin 相结合，并通过该相互作用而影响肿瘤的生长或转移，我们制备了可以
识别细胞内源的 MUC16 的单克隆抗体，作为研究 MUC16 与 β-catenin 相互作用
的工具，以便进一步探讨 MUC16 和肿瘤信号通路的关系。 
利用上述单克隆抗体，通过免疫共沉淀和免疫荧光共定位实验我们发现
MUC16 和 β-catenin 蛋白存在直接相互作用，另外 GST Pull-down 实验也帮助我
们确定了 β-catenin 蛋白对于结合 MUC16 必要的一段序列。我们还通过细胞核质
分离实验证实 MUC16 有助于 β-catenin 从细胞质向细胞核转运，利用报告基因实
验发现 MUC16 可激活 Wnt 信号转导途径，并促进其下游致癌基因的表达。这些



















  Mucin16 (MUC16) is a glycoprotein detected by a murine monoclonal antibody 
OC125 generated by the epithelial ovarian carcinoma cell line OVCA433 in 1981 by 
Dr. Bast et al. MUC16 is a trans-membrane protein which belongs to the Mucin 
family, it is over-expressed in more than 80% of ovarian carcinoma cells， 
over-expressed MUC16 or mutated MUC16 can also be found in endometrial 
carcinoma，pancreatic cancer，colon cancer，breast cancer and lung cancer. The 
extracellular domain of MUC16, known as tumor marker CA125, can be cleaved from 
the surface of ovarian cancer cells and released into extracellular matrix or blood. In 
clinic, tumor marker CA125 is commonly used for ovarian cancer diagnosis and 
prognosis. 
  β-catenin is a key protein in the Wnt signaling pathway, it is a well-established 
oncogene which can promote growth and proliferation of tumor cells. 
Over-expression or mutation of β-catenin can be found in many kinds of cancers 
including ovarian cancer. The mechanism of how MUC16 regulates the progress and 
metastasis of ovarian cancer is poorly understood. Since MUC16 shares the 
homologous sequence (SXXXXXSS) with MUC1, another member of the Mucin 
family, which binds to β-catenin, we speculated that MUC16 may be a potential 
binding partner of β-catenin. In order to explore whether MUC16 can interact with 
β-catenin，and whether the interaction has any impact on tumor proliferation and 
metastasis, we generated a specific anti-MUC16 monoclonal antibody which could 
recognize endogenous MUC16，and used it to identify the interaction of MUC16 and 
β-catenin. 
  Results from co-immunoprecipitation with MUC16 positive breast cancer cell line 
suggested that MUC16 and β-catenin can interact with each other directly. In addition, 
data from GST pull-down assay also supported this interaction.  















Collectively, our results showed that MUC16 and β-catenin could interact reciprocally. 
Furthermore, we found that over-expression of MUC16 could promote transportation 
of β-catenin from cytoplasm to nucleus. Luciferase assay indicated that MUC16 could 
active the Wnt signaling pathway and promote expression of downstream target genes. 
All of our results showed that MUC16 may interact with β-catenin and activate the 
Wnt signaling pathway. Our primary data therefore laid the foundation for further 












































缩略语                  英文全称                          中文全称 
 
MUC16             Mucin 16                        粘蛋白 16 
 
MUC16-C       MUC16 C-terminus                粘蛋白 16 C 端亚基 
 
CA125           Carbohydrate125                   糖类抗原 125 
 
KD                 Kilodalton                       千道尔顿 
 
GST          Glutatione S-transferase               谷胱甘肽巯基转移酶 
 
IPTG       Isopropyl-β-D-thiogalactopyranoside     异丙基硫代-β-D-半乳糖苷
 
PAGE       Polyacrylamide gel electrophoresis         聚丙烯酰胺凝胶电泳 
 
SDS            Sodium dodecyl sulfate                 十二烷基磺酸钠 
 
PBS           Phosphate Buffer Solution                磷酸盐缓冲液 
 


















1.1 MUC 家族  








































人类粘蛋白家族包含从 MUC1 到 MUC21，根据它们的结构特征与功能又可
分为分泌型和跨膜型两种。分泌型粘蛋白（见图 1.1a）包括 MUC2、MUC5AC，









































跨膜型粘蛋白，含有 STP 串联重复序列，SEA 结构域以及一个跨膜结构域，
它们通过位于胞外的 O-糖基化串联重复序列形成试管刷样结构，由细胞表面向
外延伸约 100nm，由此构成细胞表面保护性黏胶层[2]。大部分腺体型和导管型上




1.2 所示，MUC1 的胞质结构域能与具有激酶活性的信号转导蛋白 PKCδ, GSK3β, 
EGFR, 和 c-Src 相结合，还能与非激酶活性的信号转导蛋白 p53，ERα，β-catenin
相结合，进而激活细胞与肿瘤相关的信号通路。MUC4 则通过胞内端与生长因子







图 1.2 跨模型膜蛋白 MUC1、MUC4、MUC16 结构示意图[14] 
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